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Abstract not available for RU21 00474 
Abstract of corresponding document: US6402050 
The apparatus is comprised of a compressed air 
source which is connected by a gas conduit to a 
heating unit whose outlet is connected to a 
supersonic nozzle inlet in which a supersonic 
portion is connected by a conduit to a powder 
feeder. Compressed air of pressure Po from the 
compressed air source by the gas conduit is 
delivered to the heating unit to be heated to the 
required temperature. The heated air enters the 
supersonic nozzle in which it is accelerated to a 
speed of several hundred meters per second. 
The powdered material is passed from the 
powder feeder by the powder feeding conduit to 
the supersonic nozzle portion in which it is 
accelerated by the air flow at section of the 
nozzle from the injection point to the nozzle 
outlet. 
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(71) 3aflBMTejib: 

06u.|ecrB0 c orpaHMHeHHoii OTBeTcrBeHHOcrbio 
OeHMHCKMH i^BHTp nopoiuKOBoro HanbuieHMn 



(73) nareHTooejiaflaTenb: 

OeUieCTBO C OrpaHHHeHHOM OTBeTCTBeHHOCTblO 

'06HMHCKMM nemp nopoujKOBoro HanbineHkin" 



(57) Pectjepar: 

M3o6peTeHne othochtca k ycrpoticTBaM pf]st 
ra30flMHaMMMecKoro HaHeceHnq noKpuTnil H3 
nopoiiJKOBbix Marepna/ioB m mokot 6biTb 
McnojibsoBaHO b MaujuHocrpoeHMn m flpyrux 
orpacnflx npoMbimneHHOCTn. YcTpoCicTBO 
COflepKMT MCTOHHMK oKaToro Bosflyxa 1 , 
ooeflMHeHHbii^ raaonpoBOflOM 2 c yanoM 
noflorpesa 3, Bbixofl Koroporo coeflnHeH c 
BXOflOM CBepxaayKOBoro conna 4, 
aaKpnTHMecKafl MacTb 5 Koroporo coeflUHeHa 
TpySonpoBOAOM 6 c nopoiuKOBbiM 
nuTareneM-flosaTopoM 7. CjKarbiM Bosflyx 
flaBneHnn Pq or ncTOMHUKa OKaroro Bosflyxa 1 
no raaonpoBOfly 2 noflaercF b ysen noflorpeBa 
4, rfle HarpeBaercn flo TpeSyeMoC^ 
TeMneparypbi, HarperbiM Boaayx 

HenocpsACTBeHHO nocTynaer b CBepxasyKoaoe 
conno. rfle yoKopweTOfl flo CKopocTH HecKonbKO 
COT MerpoB B oeKyHfly. nopomKOBbiM Marepnan 



M3 nuTarenfl-floaaTopa 7 no Tpy6onpoBOfly 6 
noAa^M nopoujKa nociynaer b cBepx3ByKOByio 
MacTb 5 conna, rfle ycKopnercp potokom 
B03flyxa Ha y^acTKe conna or wecTa BBOfla flo 
OKOHHaHMfl conna. TaKasi KOHcrpyKUinfl 

nOSBOnneT nOBblCMTb 9(tx})eKTMBH0CTb paSoTbi 

ycTpoCtcTBa 3a cner CHM)KeHMfl ero Maccbi, 
yueHbUJeHMn rennoBbix norepb, noBbiiueHMn 
6e3onacHOCTM npn SKcnnyaTai^MM. 1 3.n. tip., 1 
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(54) APPARATUS FOR GASODYNAMICALLY APPLYING COATINGS OF POWDERED MATERIALS 



(57) Abstract: 

FIELD: c»atings SUBSTANCE: apparatus 
contains compressed air source 1 connected 
through pipeline 2 to heating unit 3. Outlet 
of the latter is connected to inlet of 
supersonic nozzle 4, supercritical part of 
which 5 is connected through pipeline 6 with 
powder feeder-dispenser 7. Compressed air is 
fed through pipeline 2 into heating unit 3 
where it is heated to required temperature. 
Heated air directly enters supersonic nozzle 
where it is accelerated to several hundred 
meters per 1 sec. Powder material from 
feeder-dispenser 7 Is fed through pipeline 6 
into supersonic part 5 of nozzle and is 



accelerated by air flow over the section of 
nozzle from inlet point to end of nozzle. 
EFFECT; enhanced efficiency due to decreased 
weight, reduced heat loss, and increased 

operational safety. 2 cl, 1 dwg 
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HaoOpeTeHne othocmtca k ycTpoRcTBaw ppa 
raaoflMHaMM^ecKoro HaHeceHna noKpuTui^ m3 
nopoujKOBbix MarepnanoB m MO>KeT 6biTb 
McnonbsoBaHO b waiuMHOcTpoeHMM M flpyrux 
OTpacjiflx npoMbiiuneHHocTM ppfl nonyMeHUft 
noKpbiTMt^, npuflaioLUMX paannMHbie cBOMCTsa 
06pa6aTbiBaeMbiM noaepxHOCTflM. 

HsBecTHO ycTpoMCTBO Anfi HaHeceHMfl 
noKpbiTMM, coflepKamee nopouuKOBbiii floaarop. 
coeflMHeHHbiii 0 HMM yssn noflorpeBa, Bbixofl 
KOToporo coeAkiHeH co CBepxsByKOBbiM connoM 
[1] 

HeflDcraTKOM raKoCS KOHCTpyKUHH nenfleTcn 
TO, HTO nopoujKOBbit^ MaTepMa/i npuxoflUT b 
oonpuKOCHOBeHne c TennoBbiflenjiiomMM 
aneMeHTOM yana noAorpeBa, mo npuBOflni k 
OKMcneHMK) MacTkm nopoiuKOBoro Marepnajia m 
MX HajinnaHMio Ha 3tot aneueHj. B qenoM 3to 
ycrpoHcTBO UMieer HMSKyio act>ct>eicrMBHOCTb. 

HsBecTHo ycrpoWcTBo Ann HaHeceHun 
noKpbiTvi(^ HanbrneHkieiM [2] coAep)Kai^ee 
MCT04HMK OKaToro Bogflyxa, nuTarenb-flosaTop, 
ysen noflorpesa, coeflUHeHHbitl rasonpoBOflOM 
Mepes aanopHyio apiMarypy c ctiopKaMepoi^, 
cMOHTkipoBaHHOi^ nepefl ceepxsByKOBbiM 
connoM. 

HeflocraTKOM KOHCTpyK^M^l SToro yoTpoBcTsa 
flsnneTon to, mto nuTaTenb-AosaTop coeAHHeH c 
4>opKaAfiepo(4, pacnono>KeHHo() nepeA cnnnoM. 

3T0 npHBOAMT K TOMy, HTO HopoiuoK Aon«eH 

npoi^TM nepes caMyio ysKyio nacTb cxinjia 
(KpnTMHeoKoe ceneHMe), HanBojiee 
noAsep^KeHHyio visHocy nopoiuKOBbiM 
MaTepkiaxioM, ocx}6eHHo npn McnoxibsoBaHMki 
nopoiuKOB TBepAbix BeufecTB (MeTannoB, 
KepaMMHecKMX nacTMi^ m TaK Aa^ee). B cboio 
OHepeAb MMeHHo KpMTmecKoe ceneHkie, b 
ocHOBHOM, onpeAenneT pe>KkiM paGoTbi 
CBepxsByKOBoro conjia m 3ct>4)eKrMBHOCTb 
ycrpoRcTBa b i^enoM. 

KpoMe Toro, STa KOHCTpyiqi/in AOBOJibHo 
rpoMogAKa, nocKOJibKy b hbVi OTAsnbHbiM 
sneMeHTOM npkicyTCTsyeT cfopiOMepa, a 
nuTaTejib-AoaaTop ppnxeH 6biTb sbinojiHeH 
repweTUHMbiM m paccMHTaHHUM Ha BbicoKoe 
paOoMee flaeneHne, a sHaMMT flon>KeH HMeTb 
6onbLuyK) Maocy. HannHne cfiopKaMepw Me>KAy 
HarpeBarenbHbiM yanoM m connoM npuBOAMT, 
KpoMe Toro, K flononHnrenbHbiM noTepnM Tenjia, 

a SHaMMT K Heo6XOflMMOCTM flonojiHMTenbHbK 
aHeproaarpaT Ha HarpesaHne BOSflyxa m 
noAflep>KaHne aaflaHHOi^ ero reMnepaTypu Ha 
Bxofle B CBepxaByKOBoe oonno, 

nooneflHee oOoToarenbOTBo TaioKe 
npuBOflMT K noBbiiueHHoC^ onaoHooTM paOoTU o 
ycTpoCicTBOM, nocKonbKy b onyMae 
paarepMernaaL^HM nuTaTenn nponaofifleT 
Bbi6pcc M3 Hero ncpoujKa nofl bucokum 
AaBJieHMeM. 

B ocHOBy naoOpeTeHMfi nojio>KeHa aafla^a 
cx33flaHMfi ycTpoficTBa flnn HaHeceHUfi noKpbiTui^ 
raaoflMHaMUHecKMM cnocoOoM, KOTopoe Obi 
MMeno TaKyra KCHCTpyKi^nK), Koropaa 
ysennHMBajia 6bi CTaennbHCCTb pa6oTbi 
connoBoro yajia n noBbiiueHMe cpoKa ero 
cny>K6bi, a TaioKe cnocoOcTBOBajia CHM>KeHMK) 
anepreTMHecKnx aaTpaT Ha noAaep^Kanne 
TeMnepaTypbi Boaflyxa na BXOfle b 
CBepxaByKOBoe conno n o6ecneMMBana Obi 
noBbimeHne OeaonacHocTH paOoTbi ycTpoMCTBa 



Saflana flocTuraerca tsm, 4T0 b ycrpcfiCTBe 
AHR HaHeceHkin noKpbiTkti^ ia3 nopoiUKOBbix 
MaTepnanoB, coAepKamsM mctohhmk oKaToro 
rasa, coewHeHHbiCf raaonpoBOAOM c yanoM 



noAorpeBa, nuTaienb-Aoaaiop m CBepxaByKOBoe 
conno, BbixoA yana noAorpeBa raaa coeAMHen 
HenocpeACTBeHHO c bxoaom csepxaByKOBOro 
conna. KOTopoe b aaKpnTHMecKOM ^acin 
coeAMHSHO Mepea ipySonpoBOA o BbixoAOM 
nuTaTejifl-Aoaaiopa . 

AaHHan KOHcrpyKi^na ycrpoMciBa pf\H 

HaHSCeHMfl nOKpblTMM, B CpaBHeHMM c 
M3BeCTHblMM, nOaBOnflBT nOBblCMTb 

CTaOnnbHocTb paOoibi ycrpoticTBa aa cneT 

OTCyTCTBMfl MaHoca KpMTMMeCKOrO CeMeHMfl 

conna. 3to AocTuraercj] tbm, mto ^epea Hero 
nopotuoK He npoxoAni Boo6ine, a 
cneAOBaienbHO, ne naHaiiiMBaer ero, ne 
naMeHRBT ero napaMerpbi, m, b cuny SToro, ne 
MaMenneT peymu paOoTbi connoBoro yana n 
ycTpoWcTsa b uienoM. 

ripn McnojibaoBaHMM nopoujKOB Ma TsepAwx 
MeTa^inoB vmiA KepaMMKM mshoc creHOK conna 
npoMcxoAMT TonbKO a csepxaByKOBotl nacTM 
conna v\ ne aaTpan/iBaeT Kpi/iTMHSCKoe ceneHMe 
conna. FlocKonbKy pe>KkiM pa6oTbi 
cBepxasyKOBoro conna (b HaoTHocTn pacxoA 
BoaAyxa, m/icno Maxa i/i t.a.) onpeASnnioTcn b 
nepsyio OHepeAb kphtmhsckum ceHeHneM conna, 
kianoc TonbKo csepxaByKOBoR nacTM conna 
oOecneMMBasT Sonee MSAnehHoe MSMeHeHkie 
p&Kma pa6oTbi conna no cpasHeHMio co 
cnyqaeM, KOfAa nopomoK bboamtco b 
4x}pKaMepy nepsA connoM mw b APSsyKOByio 
HacTb conna. TaKMM oOpaaoM, oeecnsHUBaeTCH 
GonbujMR pecypc paSoTbi conna. 

ripi/i 3T0M oTnaAasT HeoOxoAMMocrb b 
HanMHkiki cfopKaiwiepbi, hto bbabt k ynpoi^eHkiio 
KOHCTpyKL^kiM, CHki>KeHkiio ee Maccbi, a to, hto 
yaen noAorpesa HenocpeflCTBeHHo coeAHHSH c 
BXQAOM conna, nosBonnsT MCKnioHMTb noTepki 
Tenna b ct>opKaMepe. 

npi/ico^kiHeHMs nkiTaTsnn k CBepx3ByKOBo(4 
nacTki conna noasonneT noAAep^KMBaTb b 
nuTBTene 6onee Hi/iSKoe flaeneHne, hbm 
A^sneHkie na BXOAe b conno, TaK KaK b 
cBepxaayKOBoR MacTH nioeoro oonna Jlasana 
(CBepxaayKOBoro conna) AaBJieHne BcerAa hvoks, 

H8M B AP3ByKOB0« efO HaCTM. 3T0 npMBOAMT K 

yMeHbujeHnio Maccbi nkiTaTsnn ia noBbiiueHMio 
6e3onacHoc™ ero 4)yHKHMOHMpoBaHMfi. 

TaKafl KOHCTpyKqua ycTpoWcTaa noaaonneT 
McnonbaoaaTb flnn TpaHcnopTupoBKM nopoLUKa 
or nuTarenn-AoaaTopa k conny ne OKaTbii^ 
Boaflyx, a aTMoccJjepHbiM. 9to eine b OonbiueR 
creneHU cHUJKaer Maccy ycrpoP^ciBa m 
noBbiLuaeT OeaonacHocTb paOoTbi ycrpoC^CTBa, 
laK KaK B 3T0M cnyHae mo)kho ncnonbaoaaTb 
HerepMeTUHHbiPi nuraTenb-Aoaarop, flns ^ero a 
TOMKe BBOAa nopoiiiKa b conno Aon>KHO 
noAAepxaiaaTbcn A^sneHMe Menbiue 
aTMOcct)epHoro, hto oOecneHUT 

TpahcnopTupoBKy nopoujKa hotokom 
HenocpeACTBeHHO arwoci^epHoro Bosflyxa. 

3c|)4)eKrnBHyio TpaHcnopinpoBKy nopoiuKa 
HenocpeACTBeHHO aTMoc4)epHbiM BoaAyxoM 
B03M0)KH0 peannaoBaTb, ecnn b wecTe 
coeAHHeHMfl conna c TpyOonpoBOAOM 
ni/iTaTenfi-A03aTopa nnomaAb nonepeHHoro 
ce^enm cBepx3ByKOBoro conna 6yAeT canaaHa 
c nno^aflbio ero KpnTMHSCKoro 
cneflyioiUMM cooTHOHieHneM: 

Si/Sk>1,3Po+0,8, 

rAe Si nnomaAb nonepeMHoro i 
caepxasyKOBoro conna b MecTe coeAHHeHna c 
TpyOonpoBOflOM nuTarena-floaaropa, 

S|j nnomaAb KpnTHHScKoro ce^enm 
caepxaayKoaoro conna, 

Po nonnoe AaaneHMe raaa na axoAe a 



o 



cBepx3ByKOBoe con/io. BbipaweHHoe b Mfla. 
Ha Hepxewe naoepaweHa cxeiwa ycrpoMCTBa. 

YCTpOMCTBO COAepJKMT MCTOMHMK OKaTOrO 

Bosflyxa 1, coeflMHeHHbiii raaonpoBOAOM 2 c 
yanoM noflorpesa 3, BbixoA Koropora coeflUHeH 
c BXOflOM CBepx3ByKOBoro conna 4, 
saKpnTM^ecKafi (cBepxsByKOBaH) 4acTb 5 
KOToporo coeflMHeHa Tpy6onpoBOflOM 6 c 
nopoujKOBbiM nuTaieneM-floaaTopoM 7. 

YcTpoMCTBO pa6oTaeT c/ieflyioLUMM oBpaaoM. 

C>KaTbi£l BOSAyx AaBneHMH Pq or ncTOMHUKa 
OKaroro BOSAyxa 1 no raaonpoBOAy 2 noAaercji 
B yaen noAorpeBa 4, rp,e HarpeBaeicji ao 
TpeOyeMOM TeMneparypbi. HarperbiPi BOSAyx 
HenocpeACTBeHHO nocTynaer b cBepxaByKOBoe 
conro, TAe ycKopHercfi ao cKopocTH HecKorbKo 
COT MerpoB B ceKyHAy. 

nopoujKOBbiPl Marepnan m3 

nuTaienfi-AoaaTopa 7 no Tpy6onpoBOAy 6 
noAaMM nopoiiiKa nocTynaer b CBepxsByKOByio 
MacTb 5 conna, rp,e noAXBaTbiBaercji noTOKOw 
BOSAyxa M ycKopqerca Ha ynacTKe con/ia ot 
Mecra BBOAa ao OKOHMaHUfl conna. Dpn stom b 
ce^eHMM conna, rAe Tpy6onpoBOfl 6 noflaMM 
nopoLUKa cooeu^aeTcn co caepxsByKOBbiM 
connoM 4, ncwaepJKMBaeTCfl craTMHecKoe 
AaBneHMe MeHbiue aTMOccpepHoro, mto 
o6ecneMMBaeT ocfictieKTMBHoe BcacbiBaHkie 
BOSAyxa c nopoiuKOM m3 nopoiUKOBoro 
nuTaTenn-AoaaTopa. 

noAAep)KaHMe b tomkb bboas b conno 
nopoiuKa ASBneHMn MeHbiue aTMOcctiepHoro 
MOJKHO oSecneMMTb npM yonoBHn. mto nnomaAb 
nonepeMHoro ce^ema CBepx3ByKOBoro conna b 
3T0ti MacTH SyABT npeBbiujaib era KpnTMMecKoe 
ce^eHne b onpeAeneHHoe mmcjio pas. 
MHOrOHMCneHHbIMM 3KcnepMMeHTaMM m 
pacneTaMM 6biJio ycraHoaneHO, mto ppn 
3ct)ct)eKTMBHoi4 pa6oTbi yciponcTBa nnou^Ab 
nonepeMHoro ceMeHun CBepxsByKOBoro conna b 
Mecre co^MHeHun conna c Tpy6onpoBOAPM 
nkiTarenn-APsaropa ppnma cooTHOCMTbcn c 
KpMTMMecKMM ceHCHMeM conna cooTHOiueHMeM: 

Si/Sk>1,3Po+0,8, 

TAe Si nnou^aAb nonepeMHoro ceMeHKin 
CBepxsByKOBoro conna b wecre coeAHHeHun c 



TpyConpoBOAOM nuTare/ifi-flosaTopa, 

Sk nnou^aAb Kpurn^ecKoro ce^eHUH 
CBepxsByKOBoro conna, 

Po nonHoe AaBneHne rasa Ha BXOAe b 
cBepx3ByKOBoe conno, BbipajKeHHoe b Mfla. 

TaKaa KOHCTpyKm/ifi oSecne^HBaeT 
OTcyrcTBue b nopoiuKOBOM nuTarene-AoaaTope 
M36biT04Horo (Bbiiue aTMOccfjepHoro) AaBneHUH, 
4T0 B CBOK) oHepeflb yBenM4MBaeT BeaonacHocTb 
paSoTbi nmaTenn-AoaaTopa m ynpoinaer era 
o6cny)KMBaHMe. 

YcTpoRcTBO MO)KeT 6blTb McnonbsoBaHO pfln 
HaHeceHMH nOKpblTHM M3 nopoujKOBbix 
MarepnanoB An« npnAaHun noBepxHOCTfiM 
MSAennH paankWHUx cboWctb, raKnx KaK 

KOppOSMOHHan CTOMKOCTb, >KapOCTOMKOCTb, 

MSMeHeHne nanyi-iaTenbHoti cnoco6H0CTM 
nosepxHOCTM m t.a. Kpowe rora, ycrpoRcTBO 
MoxcHO McnonbsoBaTb Anfl HaHeceHun 
AeKoparnBHbix noKpbiTuR. 

<l>opMyna M3o6peTeHiiH: 

1. YcTpoRcTBO Ana rasoAMHaMi/wecKoro 
HaHeceHMS) noKpbiTuR m3 nopoiuKOBbix 
MarepnanoB, coAep)KaLi^ee mctohhmk oxarora 
rasa, coeAHHeHHbiti raaonpoBOAOM c yanoM 
noAorpeBa, AoaaTop-nnTarenb n CBepxsByKOBoe 
conno, ornnMaiouneecH leM, '-ito BbixoA yana 
noAorpeBa raaa coeAHHeH HenoopeAOTBeHHo c 
BXQAOM CBepxsByKOBoro conna, Koropoe b 
aaKpnTMMecKoCI MacTH coeAMHeHO Mepea 
TpyConpoBOfl c BbixoflOM nuTarenfl-floaaTopa, 

2. YcTpoilcTBO no n.1, ornnMaioineecfl rew, 
MTO AoaaTop-nMTaienb BbinonHeH 
HerepMeTHMHbiM, a nonepeHHoe ceMeHne 
CBepxasyKOBora conna b iwecre coeAHHeHun 
conna c rpyBonpoBOAOM nUTarenn-AosaTopa 
BbinoJiHeHo B cooTBeTCTBMM CO cneAyioin/M 
TpySoBaHnew; 

Si/S„>1,3Po + 0,8, 

TAe Si nnoinaAb nonepeMHoro ceMennfl 
CBepxByKOBoro conna b Mecre co^MHeHMn c 
TpyeonpoBQAOM nkiTarenn-AoaaTopa; 

Sk nnoinaAb KpnTMMecKoro ceMeHun 
CBepxsByKOBoro conna; 

Po nonnoe A^BneHne rasa na Bxqfle b 
CBepxsByKOBoe conno, MHa. 
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